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Course _General Science

APPENDIX T.2
Science Portfolio Unit Overview

Grade level

Unit’s Essential Question:

Why are earthworms important? Knowing structure and function. what are the earthworm’s needs
and adaptations for their environment? How can earthworms be used to address the problem of

Sixth Grade

excess waste in society?

Lesson Lesson's Main Concept/s Students' Main Learning Activities
Date
31 January | Identify students’ knowledge, Wondering abour Worms, KW Chart on what
2002 misconceptions, and questions they students’ know and what they want to know
have about earthworms. about earthworms. Class discussion about chart.
| February | Facilitate comfort level with working | Students observe earthworms and complete:
2002 with earthworms. Wanderful Worms Observation Sheet
Describe physical characteristics of Worm Observation Lab
earthworms.
Discover behaviors of earthworms.
4 February | Review earthworm characteristics Large group discussion of Observation Lab
2002 and behaviors. View worm on transparency & Wilma
Explain worm internal anatomy Note taking on Diagrams of Earthworin
Anatony
Homework is to create a poster illustrating all
body syslems in one worm
5 February  |ldentify positive, negative, and Student Council Proposal
2002 interesting information about Small group research using internet resources
vermicomposting Recording information on sheet, Are
Earthworms the Solution?
6 February | Recommend Vermicomposting to be Student representative lead, class discussion,
2002 beneficial for the school food waste assessing whether vermicomposting could be a

problem,

positive or negative solution for recycling food
waste.




7 February | Discover and explain best conditions | Student participation in Worm Experiment #1.
2002 for a healthy and productive worm Do worms prefer damp or dry?
bin, Class discussion of results
8 February | Discover and explain best conditions Student participation in Worm Experiment #2,
2002 for a healthy and productive worm Do worms prefer light or dark?
bin. Class discussion of results

11 Discover and explain best conditions | Student design and participate in Worm

February for a healthy and productive worm Experiment #3.

2002 bin, Do worms prefer warm or cool temperatures?
Class discussion of results
Homework is to type formal lab report
Research internet resources for more

. information about maintaining a

vermicomposting bin.
Record and discuss information on sheet, Best
Environment for Worm Bins

12 Identify materials for worm bin Small groups make worm bins

February Synthesize the unil Homework is Letter to the Student Council

2002

13 Evaluate student learning Earthworm Quiz

Fehruary

2002




Introduction to the Portfolio Unit

My sixth grade students will participate in a hands-on inquiry unit in which they will explore
three essential questions related to the topic of earthworms. The first question is, "Why are
earthworms important?" The second question is, "Knowing structure and function, what are the
earthworm's needs and adaptations for their environment?" The third question is, "How can
earthworms be used to address the problem of excess waste in society?"

Students have previously learned about the animal kingdom and all of the phyla it
encompasses. They know that earthworms belong to the animal kingdom because they are
multicellular heterotrophs with specialized tissues and organs, whose cells lack cell walls. They
understand that all animals have adaptations that help them survive in their environment. In the fall,
they had a brief exposure to the three phyla of worms and can identify the characteristics that are
unique to each phylum. They know that earthworms are members the phylum annelida because they
have segmented bodies.

Students have learned about the phyla of the animal kingdom primarily through observations,
mini experiments, projects and reflective and creative writing. They are familiar with discussing
their ideas in class. They have not had a formal opportunity to participate in an experiment using the
scientific method. The reason for this is that their science education in this district is not taken
seriously until the sixth grade when it is taught as a core subject, not a special. I have spent the
better half of this year helping the students learn to make simple observations, to learn from
observation, to accurately read for information, and to think about cause and effect. I think the
students are now prepared to take on the challenge of using those scientific processes and leaming
the scientific method.

I chose to have the students explore earthworms for this unit because their inexperience with
earthworms has led to a lack of appreciation of them. Unlike kids during my childhood, these
students have not had the opportunity to touch, play, and observe the wonders of earthworms. They
never had a chance to stop and think about what the world would be like without earthworms. The
students know I love earthworms and are curious to find out why.

Another way I plan to keep my students engaged with this unit is to show them how
earthworms are important to them, the school, and the community. I plan on doing this by making
vermi-composting a student council issue. My students are very interested in helping the student
council make our school a better and more important place. This class spends a lot of time finding

new challenges for student council. With the aid of our class representative, vermi-composting will



be presented as an idea student council has for recycling food waste, but they need more
information. My students will think that they are the "Chosen Ones" for the job!

To start this unit, I want the students to feel comfortable with handling and observing
earthworms. This is important because I know many of them think earthworms are dirty, disgusting,
and untouchable creatures. I will start off by modeling worm handling and showing them that the
worms are harmless. [ will give each pair of students a worm to observe. The students will learn
from their observation and discussion. In pairs and with the class, we will discuss their observations.
In order for the students to remember their observations, I will have them record their information on
various lab sheets.

I set the classroom up in tables of four. This way they can discuss their ideas in small
groups. During part of this unit the students will be researching, using Internet websites, to discover
positive, negative, and interesting information about vermi-composting. They will also be reading
for more information about how to make worm bins. Researching in groups of four will facilitate the
process by allowing students to gather more information quickly. For many of the experiments, they
will be working in groups of two. I tried to pair the students according to ability and achievement
(one high and one low in each pair). This way students can guide, help, and learn from each other.
Before and after all of the research and experiments, there will be whole class discussions about their
learning. The discussions prior to each activity will help engage student learning. The whole class
discussions after each activity will be to elaborate and extend student learning.

At the end of this unit, I anticipate my students will have a new view of earthworms. I not
only expect them to discover the importance of earthworms, but also recognize that earthworms

should be treated with respect as all other creatures in the animal kingdom.



Daily Log #1

Date: 31 January 2002, Lesson length: 45 minutes

What did you expect students to learn during the lesson? Today, [ wanted to introduce and
motivate the students about the topic of earthworms. I wanted them to think back to September, when
we studied the three phyla of worms. I wanted to know how much they remembered, and I also
wanted to know if they knew anything else about the topic of earthworms. Additionally, I expected
the students to generate questions they have about the topic. During the class discussion, I slowly
focused the students on the essential questions for the unit on earthworms, which are: knowing
structure and function, what are the earthworm's needs and adaptations for their environment? Why
are earthworms important? How can earthworms be used to address the problem of excess food waste
in society?

Describe the instructional strategies, learning activities and resources used by you and your
students during the lesson. To organize the students' thoughts, I gave them a worksheet about what
they knew about worms and what they wanted to know about earthworms. I gave them ten minutes to
think and write on this topic. While they were writing, I circulated around the room a few times and
encouraged the students to write as much as they could.

After they finished writing, we had a class discussion about what they knew and wanted to
know. I wrote their notes on the board and the students added information to their paper when it was
appropriate. Because they were generating their own questions about worms, they felt they had
ownership of the unit. I was able to focus many of their questions to fit one of the essential questions I
have for this unit. For example, one student asked, "How do worms eat?" and another student inquired,
"Can worms see?" After many of the senses of worms were inquired about, I let them know one of the
goals for this unit was to understand how worms sense their environment and why their senses are
important.

To conclude the class, I spent some time engaging the students with some interesting and
fascinating facts about earthworms that would not be addressed in the unit. For example, I made a
six-foot interactive earthworm for this unit and they wanted to know if some species of worms were
capable of reaching that length. They were intrigued.

Describe how you monitored students' understanding of the lesson's main concepts and what
you found. When I was circling the room, I was glancing at students’ notes. If I saw them writing
something untrue about worms in the "know" column, I encouraged the class to only write facts they

were absolutely sure of. I also told them if they weren't so sure of the fact, to write it in the form of a



question in the "want to know" column. I will look over their sheets to make sure I have caught all of
their misconceptions. For example, a few of the students were not clear about what type of worms we
are studying and were confusing their facts with flatworms and roundworms. I will be sure to make
notes on their papers to reconsider their knowledge of earthworms.

Engaging the students in a discussion of what they knew and wanted to know about worms,
helped me understand how much they already knew about the topic. This helps because I will not need
to spend much time reviewing already known information. I was very surprised that the students were
using vocabulary words from the start of the year. When this occurred, I asked for volunteers to
explain the vocabulary word. By asking for a show of hands of who knew what each word meant, [
was able to see how much the class knew.

Throughout the discussion, they seemed focused on the topic. Without asking or telling, they
were writing the information I was writing on the board. They had a lot of questions, and they were
eager to find out the answers.

Describe how you accommodated student' learning needs during the lesson, and how you plan
to adjust your teaching for the next lesson, if necessary, based on the students' learning today.
While I was asking about what they knew and wanted to know, I was very careful to call on as many
students as I could. This was very important to me because I wanted the students to feel responsible
for their learning. Although many of the questions they asked were already planned to be discovered
in the unit, I still encouraged them to think of as many questions they could. I will remind them in
future lessons that many of their questions will be investigated. Hopefully, this will keep their interest
and build their learning.

My biggest problem with the activity was that it wasn't active enough. Because this class is at
the end of the day, many of them are worn down after six classes. I need to make sure my lessons are
little more interactive to keep attention. I think larger class discussions are harder for them to maintain
interest than by working in smaller groups. Abbreviating this exercise could also be a good idea. I
understand there will be a future need for class discussions, but I want to focus more time working in
smaller groups, where each student might feel more encouraged to participate more often with more
energy. I also need to work on making sure, regardless of the situation, calling students’ attention as

soon as they have drifted.
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Daily Log #2
Date: 1 February 2002, Lesson length Time: 45 minutes

What did you expect students to learn during the lesson? To start class I had students write
about their observations of earthworms. This was important because many of my students have never
touched a worm before. At first many of them were squeamish about touching the worms, but the slow
introduction helped. I wanted them to view the worms with respect and realize there wasn't much to be
squeamish about.

From today's lesson, I expected the students to learn about some behaviors, physical
appearances, and senses of worms. Through observation I wanted the students to discover that their
worms had a front end and a back end. They needed to be able to describe how they know this. 1
expected them to observe how earthworms move, and why worms tend to knot up when they meet.
From observations they also needed to determine if their worm has eyes, ears, mouth, and a nose. This
was an introduction to the essential question: Knowing structure and function, what are the
earthworm's needs and adaptations for their environment?

Describe the instructional strategies, learning activities and resources used by you and your
students during the lesson. To prompt student interest, [ welcomed the students to my class holding
a few earthworms. They were very curious about why I wasn't disgusted with the worms' slimy
bodies. I announced that I loved worms, and that they would learn to love worms too. Many of the
students thought I was crazy!

To start class I told them the purpose of today's activity and other activities in the future would
be to answer the many questions they had from yesterday's class. Before they started their worm
observations I spent time discussing the proper treatment of worms. I had them suggest how to handle
worms by their observations of how I was holding and viewing the worms as they came into class. We
reviewed how to make proper observations using their eyes, ears, and gentle hands.

While the students were making their observations, I had them working in pairs. This was
important because they were able to generate more observations and check with one another if the
observations were appropriate. They used one sheet to record all of their observations and write any
questions they thought of during this activity.

After many of the students completed the Wonderful Worm Observation sheet, I tried to focus their
observations with another sheet (Worm Observation Lab). Again, the students were allowed to work

together and discuss their findings.



At the end of class I praised them for their focus on learning in class. Many of them were
eager to clarify all of their questions and answers they had, but we did not have enough time. I assured
them that we would be discussing their observations at the start of the next class.

Describe how you monitored students' understanding of the lesson's main concepts and what you
found. While the students were working on both lab sheets, I was able to walk around the room and
touch base with each group. To maintain their interest I would have mini discussions about specific
questions on the lab sheet with each group. I also encouraged them to find answers to questions they
were generating from their own observations. While I was visiting each group, I looked over their
shoulders at their work in progress and redirected those who needed redirection. Because the students
were so consumed by observing worms, I was not yet able to discuss their learning or collect their lab
sheets. To conclude class I asked the students to brainstorm questions about earthworms from
observing them.

Describe how you accommodated student' learning needs during the lesson, and how you plan to
adjust your teaching for the next lesson, if necessary, based on the students' learning today. The
students learned by observing and felt in control of their learning. All of the students were very
focused on today's lesson because they thought they were responsible for coming up with the questions
on the Worm Observation Lab sheet.

When I assigned seating for this class, I paired them with differing abilities. Most of the pairs
seem to be working well together. I have three pairs of students that I need to continue to monitor to
see if they can stay more focused. Today they were not writing as much as other pairs, yet they were
consumed by the topic and were focusing more on the worms than filling out the Lab Sheet.

For this lab in the future I think I will review all of the questions on the sheet and discuss my
expectations for answering all of the questions, prior to letting the students start that lab sheet. The
reason for this is that some students had many inquiries about the questions on the lab sheet. They

were also a little reluctant to make educated guesses based on their observations.
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Daily Log #3
Date: 4 February 2002, Lesson length: 45 minutes

What did you expect students to learn during the lesson? Before discussing the anatomy of worms
that was planned for today, we reviewed yesterday's lab sheet. The students were very interested in
clarifying all of their observations and answers to questions. For example, they wanted to know what
the white ring on one of the worm was for.

Today I expected the students to learn about the anatomy of worms. We discussed the external
anatomy and internal anatomy of worms. Included with the internal anatomy were the digestive
system, circulatory system, and nervous system. They should have a basic understanding of the
functions of the earthworm's body systems. This was a continuation to the essential question:
Knowing structure and function, what are the earthworm's needs and adaptations for, their
environment?

Describe the instructional strategies, learning activities and resources used by you and your,
students during the lesson. At the door today I greeted the students with an earthworm on a
transparency sheet. I had a flashlight in my other hand to shine through the worm. I did this because I
noticed in many of their observations they were wondering what the stripe in the worm's body was for.
The students were excited to see the inside parts of the worm, without hurting the worm. They had
many questions, but we first needed to discuss the Worm Observation Lab.

While discussing the lab, I made sure the students validated their answers to the questions by
using their observations of the earthworms from the prior day. I also encouraged them to correct their
answers during the discussion, if they felt their answer needed improvement.

It is our school policy not to dissect worms. Because of this policy I made a six-foot
interactive model of a segmented worm. I told them Wilma the Interactive Earthworm would allow us
to see more closely, what they had seen when I had the worm on the transparency. The students were
even very curious about the inside parts of the worm from the prior day's observations. I pointed out
each part of the worm and had the class guess its importance. I reminded them, during the discussion,
that they were able to make good educated guesses from their knowledge of their own body systems.
While discussing the worm parts and functions, I had them filling out diagrams of each system of the
earthworm.

Describe how you monitored students' understanding of the lesson's main concepts and what you
found. During the discussion I was monitoring the students' note taking. If they were not taking the

proper notes during the discussion, I either repeated the information or had another student repeat the
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information using their own words. I was also monitoring understanding by asking if the students had
any questions, and I was including as many students' responses as I could for each question I had for
them. For homework during the next few nights they will construct their own worm poster with all of
its parts and functions. They will have to combine the three diagrams they filled out in class into one
big diagram. This will hopefully help them process and review the information.

Describe how you accommodated student' learning needs during the lesson, and how you plan to
adjust your teaching for the next lesson, if necessary, based on the students' learning today.
Most of my students are either visual or auditory learners. That is why I provided the six foot
color-coded worm for the students to see and feel. I also provided the diagrams so they could record
all of their information. Discussing for information and clarification helped the students know what to
take notes on.

I felt a bit more rushed with today's lesson because I needed to conclude the prior day's lab
discussion at the start of class. It was very important that [ wrap up the lab because there was a lot of
information they were very curious about and it was important for them to know. To be sure they have
the information they needed to learn from today's class, I will start tomorrow's class reviewing worm
anatomy. | will ask for volunteers to explain each function and have the students double check their
diagrams with notes.

Today, I also seemed stuck in the front of the classroom. That is not generally how I teach.
Although I could see that everyone was writing at the appropriate times, [ was not checking each
individual paper to ensure the students were taking correct and accurate notes. Tomorrow I will have
to circulate around the classroom more. I think some of the reason why I wasn't moving around much
since the start of the unit is that I just changed the table arrangement in my room right before I started
the unit so I could have most of the class fit on camera. So far it is not working for me because it is

very restrictive for movement. Before tomorrow’s class, I need to space out the tables more.
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Worm Poster Grading Rubric

The objective of this project was to illustrate, label, and explain the anatomy of the earthworm.

Title (2 points) Points Awarded: _=
0 points: no title stated

1 point: unclear title stated

2 points: title clearly stated

Illustration (6 points) Points Awarded: C
0 points: did not illustrate the internal anatomy of the earthworm

2 points: incomplete or unclear illustration of the anatomy of the earthworm

4 points: generally clear and complete illustration with a minor error or omission

6 points: clear and complete illustration of the anatomy of the earthworm

Labels (6 points) Points Awarded: G

0 points: no labels of anatomy indicated

2 points: labels of anatomy are incomplete, disorganized, and/or hard fo read

4 points: labels of anatomy are generally clear and complete with a minor error or omission
6 points: labels of anatomy are clear and complete

. . does Ve aekie Wy -\-’l.-uf-mdi-? . —
Explanation (6 points) “u:‘-q.\-t:.'-.u__ Sons s ot h 4o Points Awarded: 3.5

3 . whiad s i% s dEn e by T
0 points: no explanations of anatomy mdicafed =y & iawy st neve!

7 ) ) Ch b e st Hoe g8 3ac ul--...-h_'lh-_p-"'clur.g
2 points: explanations of anatomy are incomplete, uncEm,"a‘ﬁd)or dlSﬂr‘gﬂRIIEd ~eyg.
4 points: explanations of anatomy are generally correct and clearly written with a minor error

6 points: explanations of anatomy are accurate, well organized, and clearly written

Format (5 points) Points Awarded: 1~
Gave yourself credit

Colored

Neat

Organized

Extra Effort

0 points: no

1 point: yes

Overall Points Awarded: 21.5 out of 25 points
Grﬂde: ;5({3 ?ﬂ :% Good werkK, b ¥ Yo~ need o .:.pcnc'[ Mo AC

Kme abkadian b desi/.!

20



Daily Log #4
Date: 5 February 2002, Lesson length: 45 minutes

What did you expect students to learn during the lesson? Today we reviewed the anatomy
of worms at the start of class and clarified the worm poster assignment that was to be done for
homework. From knowing about the anatomy of worms, I wanted the students to learn how the
digestion process can help the growing food waste problem in our school. The learning expectation for
today was for the students to learn about vermi-composting as an efficient form of recycling. I wanted
them to research in groups what vermi-composting is, how is it used, and how can it possibly help the
community. This was an introduction to the essential questions: Why are earthworms important?

How can earthworms be used to address the problem of excess food waste in society?

Describe the instructional strategies, learning activities and resources used by you and
your students during the lesson. To make this assignment much more interesting I had the students
believe that they were on a mission from the school student council to research worms as a possibility
to help reduce food waste in the school cafeteria. I even had the student council representative in class
help describe the assignment to make the assignment much more convincing. For sixth graders I
noticed the students care more if it is presented as a kid issue. Their mission was to find out what was
positive, negative, and interesting about vermi-composting.

I passed out a sheet with the scenario described at the top and explained their mission. They
used this sheet to organize their ideas and data. I passed out folders with websites that had information
about vermi-composting. Ideally, if there were more time, I would have brought the students up to the
computer lab to do their own Internet research. I decided it would take less time to do the research if I
gave each group printouts rather than bringing them up to the computer lab. Using the computers is
also limiting because it would be difficult for the students to discuss and share their ideas. For sixth
graders many of the students are still struggling with reading for important information. To help them
organize their ideas I suggested that they make three columns on their paper: one column for positive
facts about vermi-composting, another for negative facts, and the last for any other interesting
information they found that might help the student council be more informed.

Because they were exceptionally engaged with researching about vermi-composting, we have
to wait until tomorrow to discuss their findings. To conclude, I asked them to form an opinion, based
on the facts, whether vermi-composting would positive or negative for the school.

Describe how you monitored students' understanding of the lesson's main concepts and what you

found. As the students were researching, I was focusing the students on the information they needed
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to have in their notes. I was asking them thought provoking questions which allowed them to take the
information they were learning and infer new positive, negative, and interesting information about
vermi-composting. For example, many of the students noticed that vermi-composting produces more
worms. | asked them how that could be helpful for the school. They thought it might be a good
fundraiser to sell worms to the community, so the community could start their own bins.

Describe how you accommodated student' learning needs during the lesson, and how you plan to
adjust your teaching for the next lesson, if necessary, based on the students' learning today.
Working in groups of four helped keep all of the students on task. The stronger readers in each group
helped the students that have difficulty with reading for information. For the ESL student and all of
the students I provided a glossary with vermi-composting vocabulary to help clarify their information.
I found this glossary on the Internet, but I think next time I will rewrite each term with a simpler
meaning. In the future I will provide them with more than Internet resources for information. Some of
the Internet information is a little advanced for my sixth graders, making it difficult to read and
understand. I will try to find books or brief videos that might increase their understanding of vermi-
composting. The textbooks we are using with the regular science curriculum are lacking information
about vermi-composting; therefore, I did not attempt to use them. I think the students did a fine job

working with what they had.
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Ve
Are Earthworms the Solution? Studdent #3

The Student Council has been given a small grant to start a recycling program in the
cafeteria. They realized that a fremendous amount of food is thrown away each day. The
Student Council heard that vermicomposting might be a possible solution to the problem. They
do not have much information on this topic; therefore they are asking our class to research the
topic because we are already studying earthworms. Asa class, your mission today is fo
determine whether or not vermicomposting is beneficial for our school. What do Yyou think
would be positive, negative, or inferesting about this type of recycling program? Organize your
information below.
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Characteristics of Earthworms
The teacher provided a variety of resources which are identified below but not included:

e  Worm Word Glossary for Teachers — www.cityfarmer.org

e Nature’s Best Fertilizer - www.wormpoop.com

e  Vermicomposting: Indoor Composting with Earthworms — www.state.ma.us
e  Worm-assisted Composting — www.environmentalindustry.com

e  Vermicomposting — Down to Earthworms, Kamloops British Columbia

e Earthworm Biology and Production — hhtp://edis.ifas.ufl.edu (U of FL Cooperative Extension Service)
e Introduction to the Worm Farm — www.squirmy-worms.com

e Beginning with Worms - www.squirmy-worms.com

e  Animals in the Soil — www.olywa.net

e  Why is the Worm Industry Expanding? — http://vermico.com

e  The Circle of the Food Chain and Decomposition — www.amnh.org

e  Starting a Worm Farm — www.unce.unr.edu

e  Why Earthworms? — www.unce.unr.edu

e A Helpful Home Guide to Composting — Tasman District Council

e A Helpful Home Guide to Worm Farming - Tasman District Council
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Daily Log #5

Date: 6 February 2002, Lesson length: 45 minutes

What did you expect students to learn during the lesson? From discussing their research I wanted
the students to learn how vermi-composting was positive, negative and interesting. This was a
continuation of the essential questions: Why are earthworms important? How can earthworm s be used
to address the problem of excess food waste in society?

Describe the instructional strategies, learning activities and resources used by you and
your students during the lesson. Since this was considered a Student Council issue, I had the student
council representative mediate the class discussion. I did this because they believe that this
representative will actually go to student council and voice their opinion. The students do not know
that this is a made up scenario. I am torn for whether or not I tell them I made this situation up. They
seem quite interested in pursuing the topic.

Getting back to having the representative mediate the class, I knew she could keep the students
on topic. During the discussion I had her write the information on the board. This helped the students
add to their notes. The only time I participated was when the needed clarification on an issue. I tried
to stay neutral about opinions of vermi-composting.

Describe how you monitored students' understanding of the lesson's main concepts and
what you found. While my students were engaged in class discussion, I was watching to see if they
were participating, either by raising their hand and sharing information or by listening carefully and
taking thorough notes. I also clarified some misunderstandings about vermi-composting as [ saw
necessary. I also kept reminding them of the focus of the discussion and asked probing questions to
check for understanding. For example, they needed to be reminded that only red wigglers would be

the best type of earthworms for vermi-composting.

25



Describe how you accommodated student' learning needs during the lesson, and how you plan to
adjust your teaching for the next lesson, if necessary, based on the students' learning today. The
students had many visual resources to record their learning. I started class having the students review
and discuss their notes in their groups. This helped refresh their memories for the class discussion. I
had the representative write the notes on the board for the children that have difficulty summarizing a
conversation.

The note writing on the board made the conversation a bit slow and drawn out. Next time |
will have another student record the notes on the board while the representative is mediating the
discussion. I think this will give the discussion more energy and momentum. In the future I might
divide the class according to viewpoint (positive or negative about vermi-composting) and make it

more like a debate.
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Daily Log #6
Date: 7 February 2002, Lesson length: 45 minutes

What did you expect students to learn during the lesson? Today we reviewed the steps of
the scientific method. I did this because I have not given the students a lot of practice with
experimental design. We then brainstormed which experiments would be necessary for
learning how to build and maintain a vermi-composting bin. The experiment that we did today
was about whether worms prefer a damp or dry environment. Students didn’t know due to the
lack of experiences they had with earthworms. This experiment is a continuation of the
essential question: Knowing structure and function, what are the earthworm's needs and
adaptations for their environment?

Describe the instructional strategies, learning activities and resources used by you and
your students during the lesson. To engage the students for class I took a poll of the class to
see if they thought there were benefits to doing more research for student council to consider
vermi-composting in the cafeteria. I asked the students what the next step might be to pursuing
this topic. They already knew the benefits. After a little thought they realized they did not
know what was the actual approach to carrying out this process. They knew they needed to
learn the conditions necessary for building a vermi-composting bin. I told them I was not going
to give them this information, but they had to experiment with some of the environmental
conditions to discover that information on their own. Today's experiment would be about
whether earthworms prefer a damp or dry environment.

To reintroduce the steps of the scientific method I had the students brainstorm the order that
would make sense for today's experiment. If a student volunteered with the correct step, I had them
stand in the front of the room with a poster identifying that step. After this activity I passed out a lab
sheet that guided them through this experiment. I reviewed all of the materials and how they would
be used during the lab. It was really important for them to see the initial tray set up for the
experiment. They needed to put a dry paper towel on one side of the tray and a damp towel on the
other side. I asked the students why it would be important to make sure the worms were placed half
on dry and the other half on wet. At first they had a little trouble coming up with why, but soon they
realized that due to the fact the worm did not have eyes, they needed to feel the choice between both
environments. We also had to discuss why it was important not to touch the worm or disrupt the tray
while participating in the experiment. They figured out that it would add a variable not being tested

for. We discussed why it was important to repeat this experiment a few times. It wasn't until after

27



the lab was complete that they realized the true importance to repeating an experiment. The students
noticed that the worms did not consistently choose to stay on one side. There was one lab table that
the worms, for some reason or another, choose to be on the dry side more often than damp. This
helped the students think of some reasons why that might happen. For example, they noticed their
worms seemed less mobile than other lab tables. After the lab was complete I drew a table on the
board. Students tallied the numbers and concluded that worms preferred a damp environment. Next
I asked them why, from their prior knowledge about worms, they thought worms preferred damp
environment. They were able to remember that they needed to be damp not only to keep their
segments movable, but also they needed dampness to breathe through their skin. I asked them how
this impacted their view for making a worm bin. They responded that they needed to somehow keep
the inside of the bin damp but not water logged or the worms would drown.
Describe how you monitored students' understanding of the lesson's main concepts and what
you found. Student participation helped me monitor their understanding of the scientific process.
Many of them had difficulty following the directions about how to do the experiment and record their
data. For example, they were to watch the worm for three minutes and record the location of the
worm after each minute. Some of the students thought that after every minute they had to re-center
the worm between the damp and dry paper towel. They repeated the experiment three times, and as
they learned the process, it became easier for them. I moved around the room checking to see if
students were following directions and recording their data correctly. They also needed to be
reminded to resist the urge to touch the worm during the experiment trials. I collected their lab sheets
to see if they filled out the data table correctly and made conclusions based on worms preferring a
damp environment. They seemed to do all right.
Describe how you accommodated student' learning needs during the lesson, and how you
plan to adjust your teaching for the next lesson, if necessary, based on the students' learning
today. I had the students work in groups of four to help those who might have had trouble with
directions. Because four was a large group to be watching one worm, it was more interesting for
each pair to be observing their own worm in the tray. This especially helped the students stay
interested if one pair's worm wasn't moving and the other pair's worm was.

This lab was very structured because my plan for tomorrow was to take some of the
structure away. I think they will still need a guide sheet that has the steps of the scientific method

on it, but they can fill in the spaces for what needs to be done for each step. Today I forget to
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include a materials list with the experiment. Tomorrow I will have to discuss this missing

information and why it is important.

29



Student #3

Name: :‘/407_
Worm Experiment 1

Question: Do worms prefer damp or dry?

/ 

Hypothesis: I predict the worm(s) will choose O M D

Experiment Directions:
1. Cover one half of your worm fray with a damp paper towel,
2. Cover the other half with a dry paper towel.
3. Place your worm in the center of the paper towel: one end on the
damp, one end on the dry.
4. Watch your worm for 3 minutes. Record where the worm is
located each minute, damp or dry. Repeaf 2 more fimes.

Observations:

l Trial Number | Minute 1 Minute 2 Minute3 \
F Trial 1 \Jacn docap Ao J .
Trial 2 : : oty
Ll A0 A D |
__ Trial3 Oy DR Aowap |

/

Results: How many times did the worm choose: damp A dry L

/

Why do you think this happened? v e S
T o YOS nabbened Ve ~?&T:£+‘h~fv
ol ANING 40 WesD ‘—\-N’Hr Al r\(g {4 ﬁﬂ"flh«m
Con Oradire AN urh | A . S\s0 ty Neeo |
s R _elle e alme  acrmyr soefbce

g6 1hey, Need <o sty tMoisk.

Conclusion: This worm prefers: damp A/ dry

&c.-n-.p-'.
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Daily Log #7
Date: 8 February 2002, Lesson length: 45 minutes

What did you expect students to learn during the lesson? During this lesson I wanted the students
to again use the steps of scientific processes to discover that worms prefer a dark environment to a
light environment. I also wanted them to brainstorm and discuss new experiments that could be done
to learn more about worms to give them an appropriate environment. This experiment is a
continuation of the essential question: Knowing structure and function, what are the earthworm's needs
and adaptations for their environment?

Describe the instructional strategies, learning activities and resources used by you and your
students during the lesson. I reminded students of the importance of learning about the best
environment for worms. Again it was not so obvious to them what the outcome of this experiment
would be.

After writing their questions and hypothesis for this experiment on their lab sheet, I showed
them the materials they were going to be using. One student identified that they would be using a
damp paper towel at the bottom of their tray because they knew that it would make the worms a bit
more comfortable for reasons discussed yesterday. The only different material used today was a piece
of black construction paper. I asked the students what they thought the purpose of the black paper
was. One student volunteered that it would be used to cover half of the tray to act as the dark side. As
we were discussing how the experiment was going to take place, they were writing the directions in
their own words on their lab sheets.

I asked them why it was important not to touch the tray or worm during the experiment. They
remembered that it would act as another variable that we were not testing for. Prior to the start of the
experiment I asked students if there was any other important information they needed to remember.
They remembered that they needed to expose the worm to both sides of the tray to give the worm a
choice and to watch the worm for three minutes recording their data after every minute. Also they
needed to repeat the experiment.

When each table completed writing their directions, they were allowed to gather their materials and
start the experiment. They worked with two worms in a tray and each pair kept track of their worm.

When the students completed the experiment, I drew a table on the board and asked them for
the results of their experiment. Students identified that the worms preferred dark. I asked the students
why they thought the worms choose dark, and they needed a few seconds to think about it. They all

agreed that it would take a worm a lot longer to dry out exposed to the dark than being exposed to the
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sun. I asked them how this would affect the building of the worm bin. I showed them one model that
was made of clear plastic and another made of opaque plastic. Once again, I had to give them a little
time to think and then took a poll to see which was model best. They said it would be darker in the
opaque container. One student recommended that they could use the clear plastic container as long as
the sides and lid were covered by something dark during the day.

I asked them to think about another reason why they would want a dark container. I asked
them to think about when and how worms get their food, if it isn't always underground. After some
thought and discussion, they realized that worms must be active at night, safely eating the food on the
surface. I asked them why that was an important piece of information. One student responded that if
the entire container were kept dark including the lid the worms would be able to compost throughout
the container.

Next, I asked them to brainstorm additional experiments that would be useful to making the
worm bin. The students decided that they should find out if worms prefer a warm or cool environment.
They noticed from earlier research that there was not any consistent information about proper
temperature. They realized that they needed to find a location for the worm bins and temperature
would be the deciding factor.

Describe how you monitored students' understanding of the lesson's main concepts and what you
found. Through class discussion and small group discussion, I was able to verify that the students
understood how to carry out the experiment and learn important information from this experiment that
would impact the building of the worm bin. I also collected the lab sheets that they completed and saw
that all of the students really understood the scientific process for carrying out an experiment.
Describe how you accommodated students’ learning needs during the lesson, and how you plan
to adjust your teaching for the next lesson, if necessary, based on the students’ learning today. |
had students work in groups of 4 and also in pairs to help those having difficulty with directions or
writing. Today’s lesson was very structured using a lab sheet. Tomorrow I will have students try to
write up the experiment on their own. This will show me that they understand the steps need to be
done in order. In future units I know more experiments need to be arranged using the scientific

method to help students be more fluent with this process.
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Student #3
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Daily Log #8
Date: 11 February 2002, Lesson length: 90 minutes

What did you expect students to learn during the lesson? Today I wanted the students to
decide on the best location for the worm bins, whether they should be located in a warm area or cool
area. I also wanted them to do further research about building a vermi-composting bin and providing a
healthy environment for the worms. This experiment is a continuation of the essential question:
Knowing structure and function, what are the earthworm's needs and adaptations for their
environment?

Describe the instructional strategies, learning activities and resources used by you and
your students during the lesson. Many of the students brought in the materials needed for today’s
experiment. They explained to me how they were going to be used and why it was important to do this
experiment. It did not take them too much time to get started and carry out the experiment. They were
very excited that they were in charge of planning all aspects of this experiment. When they were
finished with the experiment, we again posted the results of all of the pairs on the board. They
identified that the worms preferred a cooler environment. They decided that it would be best to keep
the worms near by the cafeteria in a cool spot, away from any heat sources.

Next, in the groups of four, students went to the original information packets I made for them
to learn the importance of vermi-composting to find additional information about preparing the worm
bin. They recorded their information on a sheet provided to them. After recording the information, we
discussed what they had learned as a class.

Describe how you monitored students' understanding of the lesson's main concepts and
what you found. Today I spent much of my time walking around the room to make sure students
were headed in the right direction with today's experiment. Surprisingly, all of the groups were
carrying out the experiment just like the other two previous experiments were carried out. They were
very enthusiastic about doing this experiment because it was their idea.

Other ways I monitored my students was to have a class discussion about how all three experiments
impacted the making of the worm bin. Tomorrow I will collect their formal written experiment to see
if they understood the steps of the carrying out an experiment and learning from the experiment.

Describe how you accommodated students' learning needs during the lesson, and how you
plan to adjust your teaching for the next lesson, if necessary, based on the students' learning
today. Working in groups helped guide some of the students that struggle with writing and following

directions. They also worked in their groups of four to do the research to find the best conditions for a
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worm environment. For those who needed a challenge I told them to try graphing the information
from today's experiment using their data and also the class's data. The ESL student appears to be
keeping up with the class because she is working next to a capable and understanding student. I feel
that I did not spend a lot of time showing the students the different ways to represent data. In future
labs I think I will be expecting all students to graph their results to help them interpret data and draw

conclusions.
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Worm Experiment 3

Question: Do worms prefer warm or cool?
Hypothesis: I predict that worms will choose cool.

Materials: The materials needed are:

. ice pack . damp paper towel
_ tin plate . worm(s)

. warm towel . stopwatch

. pencil & lab sheet

Experiment Directions:
|. take a tin plate, and place a damp paper towel in it ( because worms
prefer dampness ).
on one half of the tin, put a ice pack under one side, and the warm
towel under the other side.
3. place the worm(s) in the middle and start the stopwatch.
4. while you are timing, push the plate down on the two sources so that
the worms can feel both.
5. After one minute is up, right down the result on the space provided,
6. watch your worm for 3 minutes, and repeat 2 more times.

-].\J

Observations:
| T'rial Number Minute 1 | Minute 2 Minute 3
Trial 1 Room temperature | Room temperature | Room femperature
Trial 2 Room temperature warm cool
Trial 3 | warm Room temperature cool

Results: The worm picked, warm~ 2. cool~ 2, and room temperature— 5.

Conclusion: In conclusion worms prefer cooler temperatures over rooim,
and warm.

In conclusion, my results state that worms prefer room temperature. I
got 2~warm, 2~cool, and 3~room temperature. The classes results show that
worms prefer cool because they got 8~ warm, 52~cool, and 21~room
temperature. 1 think this happened because the room temperature was pretty
cool so both results sound correct.

36



Student #3 "M"I’;_, 2

Lastly. from all three of our experiments it shows that worms prefer,
cool. damp, and dark environments, We used the black paper for dark and
light, the ice pack & washcloth for cool and warm, and towel & damp towel
for damp and dry.

Why do you think this happened? [ think this happened because if worms
like damp then most things that are damp become cool. Also they live
outside where it rains, cold rain, and the weather 1s sometimes cool. For
darkness, T think they prefer dark because the dirt/soil that they live in is
black, or dark. Lastly, I think they prefer damp because when it ramns
outside, the dirt becomes wet and their environment becomes damp.

Class Results:

MRS *

col Warm  room [emp.
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Worm Experiment #3 Grading Rubric

The objective of this experiment was fo determine the environmental conditions for vermicomposting.
Question (1 point) Points Awarded: _|

0 points: no question stated

1 point: question stated

Hypothesis (1 point) Points Awarded: '

0 points: did not answer question

1 point: answered question

Material (3 points) Points Awarded: =

0 points: did not list materials

1 point: incomplete list of materials

2 points: complete list of materials with no quantities indicated

3 points: complete list of materials with quantities indicated

Directions (6 points) Points Awarded: _5_

0 points: no directions indicated

2 paints: directions are incomplete and disorganized

4 points: directions are generally clear and complete with a minor error or omission Frow o bl Ha

6 points: directions are clear and complete ."fif,:'ﬁﬁt‘f et
Data (3 points) Points Awarded: _2.5

0 points: no data reported

1 point: no data table, or the data table is incomplete and disorganized Wiat do yo
2 points: data table is generally correct and clearly labeled with a minor error or omission muen by o
3 points: data table is well organized and clearly lobeled ’-'---r'-m*-*"-T
Results (2 points) Points Awarded: _[ | Fﬁ: glm&L i
0 points: did net include results R "‘;:__f

1 point: included your own results

2 points: included your own and class results

(Extra point for graphing class or own results)

Conclusion (6 points) Points Awarded:

0 points: no conclusion reported

2 point: conclusions are not supported by the experimental data and results, are unclear, disorganized, or
illogical T\ candiusians Setm iiiﬂ'ﬁ“\-‘-“& and whtlenr, TL:7 do wppesr accumk

4 points: conclusions are generally clearly stated and supported by experimental data and results, except
for a minor error or omission.

6 points: conclusions are clearly stated and supported by the experi mental data and results

Format (3 points) ) Points Awarded: __S

Experiment was typed &

Organized Lab Format ¢~

No larger than 14 pt font .~

0 points: no

1 point: yes

Overall F‘ninls Awarded: lcl,i)ouf 01;325 points

Grade: C.- ’p\eﬁnﬁﬂ \D'ﬂiﬁ aver _\‘}\r_\-\& (LA:‘O!’;C_ ﬁ_nfl qqf_.re.c_st &ﬂur watire '-‘-f’j

1 Heas 50 ey i
Y PSR o = penl -'\o-'ﬁ" o e o {
MD\D:::{, i‘;‘-‘l f-n?*-'-r ML!(:L ""D Ayl B BE ‘-ﬂnu-.r' z_ﬁf‘l.\.-l..t-
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Daily Log #9
Date: 12 February 2002, Lesson length: 45 minutes

What did you expect students to learn during the lesson? I expected students to learn to
make a worm bin and value the importance of vermi-composting as a new way of recycling. This was
a continuation of the essential questions: Knowing structure and function, what are the earthworm's
needs and adaptations for their environment? Why are earthworms important? How can earthworms
be used to address the problem of excess food waste in society?

Describe the instructional strategies, learning activities and resources used by you and your
students during the lesson. Before making the bins we reviewed the materials that were important
for making a worm bin. We also discussed the importance of each step of the worm bin. For
example, students knew that there needed to be two bins, one to put holes in the bottom so the worms
would not be too wet and drown and the other bin was to catch the water from the bin with holes.
They also knew that the bedding needed to be damp and fluffy for good worm movement. I modeled
to the students how to prepare the bedding which were strips of newspaper dipped in water than
squeezed to remove excess water. Additionally, they knew the lid to the bins needed to have holes for
the worms to breathe. Prior to the students starting the activity, I asked them how the worms were
going to digest their food. One student remembered that there needed to be sand in the bin for the
worms to swallowed and leave in its gizzard to grind up the food. After I made sure they knew what
they were doing, they worked in their groups and gathered their material and started to make the bins.
The students enjoyed this very active hands-on activity.

To complete this unit students needed to write to student council explaining whether or not they
thought vermi-composting was a good idea for the school.

Describe how you monitored students' understanding of the lesson's main concepts and what
you found. It was important to review the set up of the worm bin before allowing the students to get
started on the project. Their participation during the instruction and the project showed me that they
understood my directions. I found that the students were very eager to apply what they had learned
about making a worm bin.

I plan to read students letters to find out if they have a grasp on the subject. This letter should
help me see if they find earthworms and vermi-composting beneficial to our environment.

Describe how you accommodated student' learning needs during the lesson, and how you
plan to adjust your teaching for the next lesson, if necessary, based on the students' learning

today. Working in groups and clarifying the steps needed to make a worm bin helped those who have
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difficulty with directions. I also participated along with the students to show them that this was even
important enough for me to be a part of this activity. This brought a lot of encouragement to the
groups that were working a little slower and motivated them to finish the project.

To reinforce what they learned from making the worm bin, the next time I do this lesson I
think I will have students write the directions and explain why each step of making the worm bin was
important. I think I will also have to stress that red wigglers are the best type of earthworm to do this
type of composting. I think some of my students still think they can use any earthworm for vermi-

composting.
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, Student Council
468 South Avenue

Dear : Student council:

L |, want to show you how important vermicomposting is and all
of the advantages to it. My class and I have done a lot of research on this topic and so far
we have found what worms to use, what they like to eat, what to and not to put in the
piles/bins, and all of the general facts of vermicomposting. Vermicomposting sounds like
a great idea and I think that ‘Middle School should consider putting compost bins
i the cafeteria to reduce the amount of waste, and to produce rich soils for gardens. This
is a very fun thing to do and great for making healthy soil, especially if you use the
proper Worms.

Composting with the red wiggler worms, is a great idea. It is really important to
recycle the foods that are leftover because you could use it for helpful things instead of
throwing them in a dump! The worms eat all of the dead amimal matter and plants,
produce castings that are full of nutrients, and make air tunnels through the soils so there
is space for roots. This will help our school and even other schools by reducing the
amount of garbage we have and use it for something important, like gardening, This
won't only help schools but communities as well because they will have less garbage,
more soil, and prettier gardens outside. This is really easy too, because all you have to do
is make a worm bin.

To make a worm bin you would take two separate bins and one lid. Then after
putting one bin to the side you would punch holes in the bottom of one bin for water
drainage, and holes in the top of the lid for air for the worms to breathe. After you are
done with that step, you place damp shreds of newspaper in the bin with holes in it until it
reaches the top, but you don’t’ want it to wet because worms only like the damp. Third,
you should put a couple of cups of sand in it so they could eat it and it could sit in its
gizzard to grind up foods. Lastly you should place the bin with holes, with the lid on it, in
the other bin so the water that comes out the bottom goes into the other bin. It's that
simple! And soon enough you will have tons of rich soil to create a healthy garden! This
isagreatideal should definitely try it!

In conclusion, I hope you are well convinced that vermicomposting is a great way
to reduce the amount of food waste and have rich soils for gardening. Lastly, 1 think you
should definitely take action and build a worm bin and you will have rich soils for
farming, and selling! Making a worm bin is easy, and look at all of the advantages, and
results?! In conclusion, I hope that when you are done reading this paper you want Lo get
up and start vermicomposting right now!

Sincerely.

Student #3
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Student Council Letter Grading Rubric

The objective of this letter was o persuade the student council to consider (or not)
vermicomposting in the cafeteria.

Introduction Paragraph (6 points) Total Points Awarded:
Grabbed the readers interest 0 1 2

Tncluded your position on vermicomposting 0 1

Established credibility to your reader 0 1

0 points: Did not include information
1 point: Included the information, but weak
2 points: Included the information and met expectation

Body Paragraphs (12 points) & lTa::}'_:ll Points Awarded: LCJ_
Why is it important (or not) to recycle food waste? Coat *5-;-‘;_{‘5;-’9 1 2
What worms are the best composters? Moo de gow ke 0 2
How can vermicomposting help (or not help) the school? 0 @
How can vermicomposting help (or not help) the community? 0
What are your recommendations for making a worm bin? 0
0
0 points: did not answer the question
1 point: partially answered the question
2 points: sighted specific evidence and examples from research that answered the question that helped
prove or illustrate your purpose or main idea.

1
1
1
Organized your information in the best order that made sense 1

Conclusion Paragraph (4 points) Total Points Awarded: jlj

0 points: no conclusions made

1 point: conclusion did not support original position

2 points: conclusion weakly supported the original position

3 points: conclusion supported the original position without much persuasion
4 points: conclusion was highly persuasive and supported the original position

Format (3 points) Total Points Awarded: 2
Letter was typed 0 1

Business Letter Format 0 1

No larger than 14 pt font 0 1

O points: no

1 point: yes

Overall Points Awarded: =23 out of 25 points

Grade: _A- Micely coilen !l a4
L
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Daily Log #10
Date: 13 February 2002, Lesson length: 45 minutes

What did you expect students to learn during the lesson? There was not much time to
learn today, but I wanted students to reflect on their learning by taking the Worm Quiz. They also had
an opportunity to reflect on their learning by writing persuasive letters to the Student Council. This
was my final evaluation about how much students learned about earthworms and wermi-composting.
This concluded my essential question for this unit: Knowing structure and function, what are the
earthworm’s needs and adaptations for their environment? Why are earthworms important? How can
earthworms be used to address the problem of excess food waste in society?

Describe the instructional strategies, learning activities and resources used by you and your
students during the lesson. I had students clear their table and have nothing out but a pencil or pen.
I passed out the quiz, and reminded students that they had 35 minutes to complete the quiz.

Describe how you monitored students' understanding of the lesson's main concepts and
what you found. When I corrected the quizes, I found that students could apply their knowledge
from this unit by the way the questions were answered. They also seemed very passionate about their
letters to the Student Council. Most students included all of the necessary information in their letters
encouraging the Student Council to consider vermi-composting for the school.

Describe how you accommodated student' learning needs during the lesson, and how you plan to
adjust your teaching for the next lesson, if necessary, based on the students' learning today. All
of the students took the quiz. I gave some of the students with disabilities and the ESL student a word
bank to use to answer some of the questions. I made sure that they also had additional time to
complete the quiz if they needed it.

Only a few of the students had difficulty writing the letter. This involved format concerns, not
content. A few left out a conclusion in their letter. Most of the students wrote letters and have a lot of
interest in sending the letters to the Student Council. Although it was not my original plan to forward
the letter, I will accommodate the students’ interests and send the letters to the Student Council for an

official response.
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Worm Observation I//a

e g?‘}?ﬂa , Please usep

Worm Portrait

(Draw a-detgi icture of vour worm
detailed picture of )

LA-}\I-dr. I'_': '3‘-"\%- M..."ﬁ"h?

INVESTIGATE:
1. Can you tell which is the front end of a worm and which is its tail? Is there
a difference? How can you tell?
Voo there 12 o ciffereace and T can bell po-
couce e head Nae a winde soot and he
Lail V8 oo LiSha¥ o us.cz;ﬂ__f-,u.ﬂ%_ii_&uz_\xj_ia_deu?
2. How do worms move? Explain in detail. Do they ever move backwards?
mﬂu geom Yo Lonaol@ of Cugl dheve cdies
4o poedee 40 f\nmmﬁr@é Yty can oot de 7
MCNE DOCkOrtS S G\l Are Mﬁﬁg&xﬁmﬁ?
. What happens when a worm meets another worm?
The wiocens - cuded. Sonether o keep +heir
SR SHCkYE G, s s L mci Aaae?
4. Can you find and do you thiirk the worm has:
@ Ears? Yo Why? Bectuse + does moue when T ye el
4 Eyes? nd v Why? Because ik doeSnt eact when l__[;umﬁi clc
e Mouth? e Yes Why? So b Can eat and W oC .f*Lr{—gg_tA g Wk
@ Nose? Wo Wh}""?)ccma e i does wat smeliE gesd ‘atu.ﬁ::#
5. How is the worm like vou?
The ey 1S ke ool ‘ou ik MO ES Gl hund ReT
aler We ookn '-.-"\muf-z-(é%z@mqﬂ Gt Coun oa~ ¥uia °3'“"""“?J
6. How is the worm different fro Von yen? SR Wak e ot e e s

THE wGem 13 cubferent becnuse W hwes v Y e
aground and S i'll.f‘r'\'xj o _#,\_S._ﬁﬁw-uéreltht?

[

51



The Earthworm Shdend | nome Student 21
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' The Earthworm — Name
Digestive System
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Student #1

Worm Poster Grading Rubric /.

The objective of this project was to illustrate, label, and explain the anatomy of the earthworm.

Title (2 points) Points Awarded: =/
0 points: no fitle stated

1 point: unclear title stated
2 points: title clearly stafed

Illustration (6 points) Points Awarded: Cg
O points: did not illustrate the internal anatomy of the earthworm

2 points: incomplete or unclear illustration of the anatomy of the earthworm \/cr NEE-‘I'

4 points: generally clear and complete illustration with a minor error or omission & 2, 5. ¢ g'm_f

6 points: clear and complete illustration of the anatomy of the earthworm

Labels (6 points) Points Awarded: (5

0 points: no labels of anatomy indicated

2 points: labels of anatomy are incomplete, disorganized, and/or hard to read

4 points; labels of anatomy are generally clear and complete with a minor error or omission
6 points: labels of anatomy are clear and complete

Explanation (6 points) Points Awarded: (»

0 points: no explanations of anatomy indicated

2 pointsi explanations of anatomy are incomplete, unclear, and/or disorganized

4 points: explanations of anatomy are generally correct and clearly written with a minor error
6 poinfs: explanations of anatomy are accurate, well organized, and clearly written

Format (5 points) Points Awarded: 5

Gave yourself credit
Colored

Neat

Organized

Extra Effort

O points: no

1 point: yes

Overall Points Awarded: 25 out of 25 points
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G
Are Earthworms the Solution? %@%}Q’
The Student Council has been given a small grant to start a recycling program in the
cafeteria. They realized that a tremendous amount of food is thrown away each day. The
Student Council heard that vermicomposting might be a possible solution to The problem. They
do not have much information on this topic; therefore they are asking our class fo research the
topic because we are already studying earthworms. As a class, your mission today is o
determine whether or not vermicomposting is beneficial for our school. What do you think
would be positive, negative, or interesting about this type of recycling program? Organize your
information below.
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Student #| rudent 2
Worm Experiment 1 e

Question: Do worms prefer damp or dry?

Name:

Hypothesis: I predict the worm(s) will choose _ G Qe /

Experiment Directions:
1. Cover one half of your worm tray with a damp paper towel.
2. Cover the other half with a dry paper towel.
3. Place your worm in the center of the paper towel: one end on the
damp, one end on the dry.
4. Watch your worm for 3 minutes. Record where the worm is
located each minute, damp or dry. Repeat 2 more fimes.

Observations:
Trial Number |  Minute 1 Minute 2 | Minute3
Trial 1 | Digienr Lorne | Daotes . /
Trial 2 Doy .* Cann e i'f’l.f'r.-t;._ 1
Trial 3 Cf'r_rf{'-iF; DQJO{; Dr H?h\l.l"-

Results: How many times did the worm choose: damp Y dy O ol

Conclusion: This worm prefers: damp v dry it

Why do you think this happened?
'ﬂ‘-ﬁ;‘. hgenerod ©ECUUSE oS WUe
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Name: Student #1

Jdert # 1
Worm Experiment 2 v

Question: Un et

: ist L = 1
HprThE;SIS eledior | 5 Che

i
AL T t Q‘TEL@:‘ dr.]flt“: /H
Materials: U._":Jfﬁ' ‘lg et J{.'_“_LJ 1“*“

N, vlack giec -
Mion S QEpec rowel @ ot FAPEY Containe

*in)
Experiment Directions:
82# a C*;WE :_%Lﬁ swweel N Hie wp |
OvET Q e %—\ﬂ Laaidny Whe IO
Pur Hhe Luormen Hhe cepter ;o M
nowgne nn__ﬂg‘ﬂgf‘a M C{U.t. I {lﬂd on e
& waten worn for Branuies @ T
ecord Qnd (oroat
Hrp 2, FL‘J@Q S e
Observations:
Trial Number Minute 1 Minute 2 | Minute3
| Trial 1 cork *h , claels .
Trial 2 ! dark dark faitk f,//
Trial 3 | dowx dax s davk
Results:

s dogl | h-;j,‘n-'r /

Conclusion: f\"ll:!,l WSO Ty

Seerned ig lLlge  dagk

Why do you think this huppanedT’ Atiee. rF
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Worm Experiment 3

Question: Do worms like a warm or cool environment?

Hypothesis: I predict my worm will like a eool
environment.

Materials: 2 worms. timer, tin, cold ice pack, hot towel,
and 1 moist paper towel.

Experiment Directions:
1.) Place a damp paper towel in tin.
2.) Put the hot towel on half of the tin (underside) and put the
ice pack on the other half.
3.) Nicely place your worms in the middle so one half of the
worms are on the warm side and one halfis on the other side.
4.) Watch your worms for 3 minutes. Record the side the
worm is on each minute. Repeat 2 more times.

Ohbservations: _ -
Trial Number | Minute 1 | Minute 2 | Minute 3 |
~ Triall Cool Cool Cool
Trial 2 Cool Cool Cool
Trial 3 . Cool Cool | Cool |
Results: 9 cool 0 warm O room temperature
Conclusion: My results are the worms choose cool 9

times over warm and room temperature. Yet the class results

|1||L
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were § warm, 52 cool, and 21between temperatures. I think
the experiment was accurate and the bin should be placed in a
cool place maybe under something. There should be a lid on
top of the bin.

The first experiment we did was to see if the worms liked
damp or dry. The worm chose damp every time in my group
because worms breathe through their skin and if they dry out
they could not breathe or move since their skin is what helps
them move too. It was accurate because the worms could feel
their choices and pick which one they preferred because inside
the bin it needs to be damp.

The second experiment was to see if the worms liked light
or dark. The worms chose dark more times than they chose
licht becanse worms live in dark soil and they might think the
light is the sun, which would suffocate them. The worms had
equal chances to choose either dark or light. From this
experiment, the bin needs to be drilled all around including
thelid. WX 8yon mean’

The third experiment we did was to see if the worms
preferred a cool or warm environment. The worms chose cool
because the soil they live in is cool and the worms would not
want to dry up and suffocate from the hot dry sun. Again, the
worms had equal chances and chose a cool environment.
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Student #1
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Student #1
Worm Experiment #3 Grading Rubric
The abjective of this experiment was to determine the environmental conditions for vermicomposting.
Question (1 point) Points Awarded: __ '
0 points: no question stated
1 point: question stated
Hypothesis (1 point) Points Awarded: _|
0 points: did not answer question
1 point: answered question
Material (3 points) Points Awarded: -
0 points: did not list materials
1 point: incomplete list of materials
2 points: complete list of materials with no quantities indicated
3 points: complete list of materials with quantities indicated
Directions (6 points) Points Awarded: _Q_
0 points: no directions indicated
2 points: directions are incomplete and disorganized
4 points: directions are generally clear and complete with a minor error or omission
6 points: directions are clear and complete Step® 2 nceds more b ifica hoa.
Data (3 points) Points Awarded: i
0 points: no data reported
1 point: no data table, or the data table is incomplete and disorganized
2 points: data table is generally correct and clearly labeled with a minor error or omission
3 points: data fable is well organized and clearly labeled
Results (2 points) Points Awarded: _/
0 points: did not include results
1 point: included your own results
2 points: included your own and class results
(Extra point for graphing class or own results)
Conclusion (6 points) Points Awarded: _
0 points: no conclusion reported A Ve L lr b b llo,
2 point: conclusions are not supported by the experimental data and results, are unclear, disorganized, or
illogical
4 points: conclusions are generally clearly stated and supported by experimental data and results, except
for a minor error or omission.
b points: conclusions are clearly stated and supported by the experimental data and results
Format (3 points) Points Awarded:
Experiment was typed
Organized Lab Format
No larger than 14 pt font
0 points: no
1 point: yes

+/ A-fr-l.u:'jfﬁrﬂ#,
bk Chin recds
{a [a_ht_" y e s

Overall Points Awarded: ?) out of 25 points

Grade: [\~ L&

[+ sadad
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Student #1

Best Environment for Worm Bins =
Experimentation & Research Results:
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Student #1

Student Council
468 South Avenue

Dear Student Council:

Hi, 1 am 4nd 1 believe it would be an excellent idea to start
vermicomposting in our school. Vermicomposting is a great way to help save our earth
bv not making so much garbage. 1 know a lot about vermicomposting because n my
workshop class we are learning about worms and their fabulous way of eliminating
waste. Do vou realize how important composting 157

It is important to recycle food waste because food waste builds up garbage. 1f
there were l2ss 1o throw out, dumps would not be 50 crowded with garbage. Plus
polluting and too much waste 1s not good for our earth. By having less food waste we are
not making as much parbage as we could if we didn't recvele. To help the earth. the
composting needs to start someplace, so why not begin in our school?

Our school contains over a 1000 of kids, including staff. Each lunch period 5 or 6
bags of leftover food is thrown away. There are 4 different lunch periods and each lunch
period approximately 6 bags are filled with garbage. You do the math; that is 24 big bags
of garbage a day. Now that is a lot!! Vermicomposting would start to reduce food waste,
providing the school less to throw out since 1 pound of worms can recycle a half a pound
a garbage a day.

Composting would also help the community toe. It would again reduce waste yel
enhance gardens and or improve the soil in . . The soil that is produced by the
worms, is the food that has been thrown out. _is only one dump and over
thousands of residents that produce garbage. Even thougha small percentage of people
do composting, some recyeling is better than none. In order to compost, you need to
know how to start.

Composting is actually a fairly simple procedure. First you need 2 plastic bins
with a lid, newspaper, sand, fbod waste, and one or more pounds of worms, The best
worms are the Red Wrigglers. Then you need to drill holes in the lid and the bottom of
one bin. The hales in the lid are for air and the holes in the bottom are for drainage so the
worms don’t have too much water. You need to shred the newspaper and dampen i, S0
the worms don’t dry out. Shredded newspaper is casier for the worms Lo move through in
order to get to the food. The sand 1s digested into the gizzard to help grind up food,
Then you need to add your food waste, No bones, diary products, or plasties can be
composted.

Vermicomposting is a great way Lo reduce food waste, help the earth, and is very
inexpensive. Be assured that the compost will not eminent pdors if you do not put on &m
aver abundance of waste. Tam telling vou it is in your best interest to support

i 2k

64



vermicomposting in our school, Think about it. What is the worst it could do? Thank
you for your consideration.

Sincerely,

Student &1
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Student Council Letter Grading Rubric 74/~

The objective of this letter was to persuade the student council to consider (or not)
vermicomposting in the cafeteria.

Introduction Paragraph (6 points) Total Points Awarded: @
Grabbed the readers interest 0 1

Included your position on vermicomposting 0 1

Established credibility o your reader 0 1 2

0 points: Did not include information
1 point: Included the information, but weak
2 points: Included the information and met expectation

Body Paragraphs (12 points) Total Points Awarded: _iI
Why is it important (or not) to recycle food waste? 0 1 @

What worms are the best camposters? we= Hy= ko 2 et o d» 2

How can vermicomposting help (or not help) the school? 0 1 @

How can vermicompesting help (or not help) the community? O 1

What are your recommendations for making a worm bin? 0 1

Organized your information in the best order that made sense 0 1

0 points: did not answer the question

1 point: partially answered the question

2 points: sighted specific evidence and examples from research that answered the question that helped
prove or illustrate your purpose or main idea.

Conclusion Paragraph (4 points) Total Points Awarded: 4-
0 points: no conclusions made

1 point: conclusion did not support original position

2 points: conclusion weakly supported the original position

3 points: canclusion supported the original pesition without much persuasion

4 points: conclusion was highly persuasive and supported the original position

Format (3 points) Total Points Awarded: 2
Letter was typed 0 1

Business Letter Format 0 1

No larger than 14 pt font 0 1

0 points: no

1 point: yes

Overall Points Awarded: _2% out of 25 points

. : o 5—
Gf‘ﬂdg' ‘_L— moﬁ&ﬂm \@HE(J \fDu\ LJ'E'.'S;?T-}' o l =2
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ORI Srudent 1 5
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Student #1 ey . T
4. Do you think vermicomposting is important? Why is it _Lzéred? 9 points @ _
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Commentary Evaluating Students' Learning

Explain how you and your students used the evaluation criteria and performance expectations
for the lab and STS to assess the quality of student learning on each of these two assignments.
Student #1 and I used the evaluation criteria to enhance ideas. Showing knowledge of the subject,
Student #1 learned that there needed to be a little more attention to detail. Overall, Student #1's
evaluations and expectations for both the lab and the student council letter (STS) showed that
expectations were met.

Student #2 and I used the evaluations for the lab and STS in different ways. The lab
evaluation with student #1 showed that there needs to be a little more attention to detail when writing
up a lab. In the future, I will have to stress the importance of small details. Student #2 met my
expectations for the lab. On the other hand, student #2 had a great deal of difficulty with the student
council letter (STS). I thought I provided a clear set of directions, but somehow the conclusion was
omitted. If there was time, the student would have the chance to redo the assignment paying closer
attention to details and directions. In the future, I think I need to pay closer attention to reviewing
directions with the class. Somehow I need to make it a little more interactive to keep the students

following along so they do not miss any critical directions.

What are the strengths and weaknesses in each student's understanding of science process
skills, as evident from the work on the lab?

I think Student #1 is developing an understanding for science process skills. Shown on the worm
observation sheet, Student #I is good at making basic observations with some detail, yet shows
difficulty with thinking of new questions during observation. Student #1 also demonstrated some
difficulty answering basic questions through observation with and without guidance. On the Worm
Observation Lab sheet, Student #1 had difficulty correcting work because errors were not fixed or
details were not added during the class discussion. Student #1 did reveal a good ability with
researching and discussing a topic. Carrying out an experiment and making conclusions with data
also proved to be a strength. The individual was able to draw conclusions from the results of one’s
own experiment along with the results of the class. Student #1 was able to apply the knowledge from
the three experiments to explain how the worm bin environment should be created.

Student #2 had much more difficulty with making observations and thinking of questions from
observations. Student #2's Wonderful Worm Observation sheet was incomplete, and I am sure the

student had more than enough time to complete that page. There was also difficulty backing up
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answers with observations, as illustrated on the Worm Observation Lab sheet. Again, the student did
not correct or add detail during the class discussion. This makes me think that I needed to stress to
the students the importance to writing about their learning. On the other hand, Student #2
demonstrated aptitude for designing and carrying out an experiment with a little difficulty drawing
conclusions. Student #2 did not discuss the class results of the experiment in the conclusion. Again,

detail and a little more organization would have helped this student.

What are the strengths and weaknesses in each student's understanding of how to apply science
knowledge to make decisions about science, technology, and society issues, as evident from the
work on the STS?

Writing the letter to student council, Student #1 was able to demonstrate that the processes of science
were critical to forming a valid opinion about vermi-composting. Student #1 was able to mix Internet
research and experimental research to persuade student council to consider vermi-composting.
Student #1 was the leader of the class discussion for the STS, which exemplified her knowledge of
being able to discuss the topic.

Researching for Student #2 proved to be a bit more of a challenge. Participating in class
discussions also seemed to be a weakness, as noticed while I was watching the video. Much of the
information on the “Are Earthworms the Solution?” and “Best Environment for Worm Bins” sheets
was added during the class discussion when the notes were on the board.

Reviewing the student council letter, Student #2 displayed a little more difficulty with
supporting ideas with research. Student #2 struggled with establishing credibility for research. A few
of the conclusions about vermi-composting, from the Internet research, were a little shallow when it
needed to be applied to how it could help the school and community. I think Student #2's lack of

enthusiasm for the subject made thinking and writing for this STS an arduous task.

What are the strengths and weaknesses in each student's understanding of the unit's science
concepts, as evident from the work on the unit's assessment?

Overall, Student #1 showed a good understanding for the science concepts. Except for a few small
details, Student #1 learned a lot about earthworms and their importance. I am pretty sure Student #1
did not draw the earthworm on the quiz because the student did not read the question carefully, not
because the student could not draw adaptations. Comparing appeared to be a strength. Student #1

was able to first describe the senses of the earthworm than describe one self's senses. It seems evident

70



that there was a little trouble with cause and effect relationships. Student #1 had difficulty with
thinking about what a plant might look like or be like if it was not effected by earthworms. Also, after
making vermi-composted material, Student #1 had some trouble explaining what to do with the
material.

Student #1 showed good knowledge for writing the steps of creating a worm bin, yet needed to
pay closer attention to detail. Making educated predictions appeared to be a strength. When asked,
“What will happen to the population of earthworms, if many of them lack their clitella?” Student #1
was able to accurately respond that the population was going to increase.

Student #2 struggled a bit more with the unit's assessment. She was able to draw but had
some difficulty adding detail to explain how earthworms are adapted to moving underground.
Comparing oneself to an earthworm appeared to be a simple task for this individual, discussing each
sense and how it was similar or different within the same sentence. Again, detail was the weakness.
When asked to compare how a garden would be with and without earthworms, Student #2 had
difficulty being specific about how a garden would be without earthworms. This individual displayed
a solid understanding of the benefits of earthworms in a garden. Justifying an opinion with
researched facts was a weakness for Student #2. It was difficult for student #2 to justify the
importance of vermi-composting with specific facts. A major fact not discussed in the answer was
what waste can be used for vermi-composting to be successful. Writing directions for creating a
worm bin also lacked important details. Again, this individual was not thorough about exactly what
earthworms eat.

Finally, making an educated prediction with given information proved to be a strength.
Student #2 also predicted that the earthworm population was going to increase with the lack of clitella

on many worms in the bin.
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Reflection on Teaching and Learning

What did you learn about science learning of the entire class during the unit? Use performance
patterns identified in the submitted student work to illustrate specific points in your analysis.

At this age I noticed that modeling my expectations guided the students in their learning.

Prior to each activity I had to give students examples of how I expected the work to be done. This
gave them the structure they needed to promote their own learning. They are not independent enough
to devise their own structure; therefore, there is a need for some guidance and reminders. For
example, during the first experiment, I gave them a sheet with all of the directions on it. It was very
guided. The next day I took some of the scaffolding away and gave the students a sheet with order of
the scientific method and had them fill in the blank spaces. The last day of experimentation they were
able to develop and carry out their own experiment.

The greatest thing I learned was that my students learn more from discussion for a variety of reasons.
First, the discussions clarified many of their ideas. Many of the students came into a discussion being
very focused on one idea. When they heard ideas of other students, they were more apt to be able to
support or reject their original thought. This was evident during the discussion of the STS research
when the students went from thinking vermi-composting was a negative plan to their thinking it was a
more positive approach.

Discussions also helped clarify their learning about the topic. At the start of the unit after
observing the worms and answering questions, the students still had some misconceptions about
earthworms. During the discussion they were corrected. For example, prior to the discussion, many
of the students thought the worms had eyes because it looked like the worms were looking at
something when they were picking up their heads. The discussion clarified that worms lack eyes and
can only sense light and dark, which was an important concept during other lab activities.

The last important observation I made about their learning is that the students struggle with
attending to details and correcting their work. In the future I need to spend more time encouraging
them to correct and add detail to their work. For example, on the Worm Observation Lab sheet many
of the students did not extend their answers after being discussed in class. When I was reviewing the
sheet with the class, it appeared that they were correcting their work, but I guess [ was wrong.

How did your unit design and instructional strategies support students,’ abilities to search for,

gather and analyze information from different sources?
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During this unit the students used observation, models, experimentation and reading to gather
and analyze information. I tried to make the unit as hands on and inquiry based as possible. From the
very beginning I wanted the students to feel responsible for their learning. I spent time letting them
think of questions they had about worms and observe worms to answer many of those questions. I
had them compare worm anatomy to their own so it would make a lot more sense.

I attempted to make this unit somehow apply to the students. Sixth graders are still egocentric
about their learning. Instead of just telling the students to research vermi-composting, I made it a
student council issue. This empowered the students. They thought there was an important reason for
their research, not just to do what the teacher asked.

During that STS research they had a lot of reading material to scan through and find important
information. Instead having the students work independently, they worked in groups of four to limit
the amount of reading each student had to do. As the students were researching they were discussing
and writing their ideas with the small group. This also helped the students that had difficulty with
reading for important information.

The discussion of that activity helped the students analyze the information they had gained.
They were able to take the information from the research and apply it to how vermi-composting
would be positive for the school and community.

Having the students participate in the three experiments to discover the best conditions
necessary for a worm bin was also motivating for the students. They had to learn the structure of the
scientific method and carry out an experiment. Through the small group discussion, during the
experiment, and the large group discussions after each experiment helped the students analyze their
data and draw conclusions that would impact the formation of the worm bin.

How can you improve the instructional design and implementation of this unit for a similar
group of students in the future? Please be specific and support your ideas with relevant
evidence from your portfolio.

There are a few parts to this unit that I want to change when I teach this unit again. The first
piece that had trouble fitting the unit was the worm anatomy piece. I don't think it was all that
important discussing and explaining the anatomy of the entire worm. There were some critical organs
they needed to know about and I should have just focused on those pieces. For example, it was
important for the students to know how worms grind their food in the gizzard because sand was
needed to be add to the vermi-composting bin. Without that knowledge the students would not know

why the sand was added to the bin, and during the final assessment would forget that sand was
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needed to create a worm bin. I would also skip the anatomy project and somehow include the
important anatomy pieces in an additional more inquiry based lab activity.

For the STS research I would like to provide them with additional resources rather than just relying on
the Internet for information. The students found that the Internet information often contradicted itself.
I think providing books on the subject and also a video may have helped the students true
understanding of vermi-composting. I could tell they had a lot of difficulty realizing the need for
recycling programs. In the future I need to explore more activities about recycling in general. These
students have not had any experience with this topic because it is not practiced in the school.

I also feel that I left out other important information about vermi-composting like exactly how
many worms it would take and how big a bin would be needed to realistically work in the school
cafeteria. Another component that needs to be added to this unit is that the red wigglers are not the
only living creature in the bins. Many microorganisms move in and aid in the decomposition process.

Another piece I need to change is that I need to show the students how to graph their results
and interpret data by using those graphs. In this unit the experimental data can easily be displayed on
a graph. Therefore, I need to teach and encourage the process from the very first experiment.

Lastly, I need to find ways to make the classroom discussions much more animated. I need to
have the students play a much more physically active role in those discussions to keep them awake

and inspired.
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